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- AUTHOR: Myasnikov, A. L.; Akhrem-Akhremovich, R, M.; Kakurin, L, I.3 Pushkar’, 
Yu, To; Mukharlyamov, N. M.; Georgiyevskiy, V. S.; Tokarev, Yu. N.; Senkevich, 
Yu. A.; Katkovskiy, B. S.; Kalinina, A. N.; Cherepakhin, M. A.3 Chichkin, V. Ao} 

_ Filosofov, V. K.3 Shamrov, P, G. 


TITLE: Effect of prolonged hypokinesia on bleod circulation in man 
. SOURCE: Konferentsiya po aviateionnoy 1 kosmicheskoy meditsine, 1963. 
' Aviateionnaya 4 kosmicheskaye meditsina (Aviation and space medicine); materialy* 
konferentsii. Moscow, 1963, 368-371 
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bioelectric activity 


| ABSTRACT: Four young men 22 to 24 were subjected to voluntary bedrest for a 
period of 20 days, Tests on pulse, arterial pressure, rate of blood flow, venous 
- pressure, etc., were run before and after the completion of the experiment, These 
> tests were performed at rest and after functional exercises (30 knee bends at the 
, rate of one every 1.5 sec), During the period of bedrest, pulse frequency di- 
| pindshed on the average ty 14 strokes per minute; the arterial pressure diminish- | 
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ed by 11.2 mm of Hg. Stroke volume diminished on the average by 6 ml, while the 
minute rate of blood flow was reduced by 1.6 liters, After completion of the bed 
regime, pulse frequency rose by 18 to 34 strokes per minute, while systolic pres=- | 
sure and minute blood volume increased. Deep knee bends brought about character-. . 
istic increases in the pulse rate and changes in arterial pressure and phases of 
the cardiac cycle, The length of time required for these indices to return to 
normal increased from three minutes to seven minutes, It can be assumed that 
similar functional changes in the cardiovascular system wil] take place in man 


| ' after his return to normal gravity following prolonged weightlessness, 
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and living conditions] Rasprostranenie gipertonicheskoi 
ooleani i korcnarnogo ateroskleroza i usloviia zhizni; 
sbornik stniei. Leningrad, Medi: ina, 1964. 166 p. 
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Compound fibrinolysin and heparin therapy of vascular 
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_MYASNIKOV, Aleksand: Leonidovich, prof. kardioleg; KARPOVA, G.D., 
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{Hypertension and atherosclerosis] Gipertonicheskaia bo-~ 


lezn' i ateroskleroz. Moskva, Meditsina, 1965. 613 p. 
(MIRA 18:8) 


1. Deystvitel'nyy chlen-AMN SSSR direktor Institut terapii 
AMN SSSR (for Myasnikov). 
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MYASNIKOV, A.M., st. inzh.; LIKHOLET, S.F., st. insh.; BIZHAN, B., 
inzh.; KOMISSAROV, G.S.; KISELEV, F.S., inzh.; TUPIKOV, V.I., 
st. ingh.; KARPOVA, Z.A., st. inzh.; KLETSEL', M.M., inzh.; 
MATSKEVICH, A.V., inzh.; PUSTOVOYTOVA, K.S., red.; MOISEYEV, 
I.N., red.; IVANOVA, Z.V., tekhn. red. 


[Hydrological yearbook] Gidrologicheskii ezhegodnik. Lenin- 
grad, Gidrometeoizdat. 1960. Vol.2, No.7-9. Pod red. K.S. 
Pustovoitovoi. 1962. 418 p. (MIRA 16:5) 


1. Gidrologicheskaya stantsiya Severo-Kavkasskogo upravleniya 
gidrometeorologicheskoy sluzhby Serafimovich (for Myasnikov). 


2. Gidrologicheskaya stantsiya Severo-Kavkegskogo upravleniya 
gidrometeorologicheskoy sluzhby Kalach-na—Donu (for Likholet). 
3. Gidrologicheskaya stantsiya R@zdorskaya Severo-Kavkazskogo 
upravleniya gidrometeorologicheskoy slushby (for Bizhan). 
4. Nachal'nik gidrologicheskoy stantsii Sal'sk Severo-Kavkaz- 
akogo upravleniya gidrometeorologicheskoy sluzhby (for 
Komissarov). 5. Khar'kovskaya gidrometeorologicheskaya obser- 
vatoriya (for Tupikov). 6. Khar'kovskaya gidrologicheskaya stan- 
teiya (for Karpova). 7. Saratovskaya gidrologicheskaya stantsiya 
(for Kletsel'). 8. Gidrologicheskaya stantsiya Kaluga (for 
Matskevich). 

(Hydrology--Tables, calculations, etc. ) 
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ounce: vorskoy evornik’ no. 9, 1965, 60-61 


‘TOPIC TAGE: “hind | physiology, submarine, rescue operation, seyival 1 training, sub~ 
marine aside 


iy “aad 
ABSTRACT: th authors propose a graphic presentation of rescue operations in a sunken 


sating that existing tables are not sufficiently descriptive and are in- 
evaluation: of an emergency situation (see Fig. 1 of the Enclosure). 

em could be put on-a form 50°x 100 cm. The authors go on to pro- 
[tuations which could occur in a sunken submarine, for the bene-. 
hysiologist involved in rescue operations. The benefit ofa : 

a ortites rescue operations is,that it aids in developing clear- 
otticers, ‘and saves decision-making time. The authors’ approach .. 


g: art. chas: 2 figures: . 
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Treatment of pancreatic fistulae cnused by gunshote 
(MIRA 11:5) 


80 noes 121-125 Ap'58 


1. Iz fakul'tetskoy khirurgicheskoy kliniki No.2 (nach. - vrof. 
A.V, Mel'nikov) 1 kefedry normal'noy finiologii (nahc. - prof. 1.7. 
Kurtsin) Voyenno-meditsinskoy ordena Lenina akademii im. S.M. Kirova) 
(PANCREAS, fistula 
traum. caused by gunshot, surg. (Rus) ) 
(WOUNDS & INJUR ISS 
gunshot causing pancreatic fistula (Bus)) 
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AUTHORS: Ignatenko, Ver. and Myasnikov, A.S. 


TITLE: Compensation of ion space charge py electrons 


PERIODICAL: Radiotekhnika 1 elektronika, v- 6, no- 12, 1y6l, 
2084 - 2092 


TEXT: The purpose of the paper is to analyze a particular arrange— 
ment of electrodes (Fig. 1) capable of producing mixed tlow of icns 
and electrons. in order to simpiify the analysis the rollowing as- 
sumptions are made: (1) the flow is stationary and obeys the laws 

of electrostatics, (2) the presence of ions due to an incomplete va- 
cuum is ignored, (5) recombination of the particles 18 neglected, 

(4) grid-currents are zero and the electric tield in the plane of X 
the grid is uniform, (5) in. tial velocities are the same for each 
particie. Ihe ions are emitted oy an anode of voltage Vin and acce- 


serated by a grid of zero voitage (Fig. 1). the ions are given suf- 
ticient energy to reach the electron emitter. the distance 1 18 
chosen in such a way that the potential due to the space charge of 


card 1/6 
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ions is sarger than the potential of the electron emitter, Vo! rhe 


proolem is divided into two parts: (i) to ensure that tne jous 
reach the electron emitter, (ii) to maintain the lori-electron oeam 
in the drift space. rhe potential distribution 1s calcuiated trow 
vuissou's equation assuming that ooth the 1on and the electron 
current are constant. The electric rield at ooth emitters is assu- 
med to be zero. in region I there are oniy ions while in region Il 
voth types of charged particles are present. ‘the solutions (length 
formulae containing elliptic integrals) are matched at the cOumon 
poundary (ior these calculations region III is taken as zero). the 


mathematical conditions are determined under which a (Vv, is 


tne maximum value of the potential in the imter-electrode space) 
which is necessary for operating the device. It is interesting to 
note that tor certain values of 1ja the maximum voitage nas two 
values which is a consequence of ionic hysteresis. neglecting ini- 
tial velocities the potemtial distrioutiun in the driit space is 
obvainea in the rorm of a periodic function. lf the ion and elec- 
tron currents are equal the aifference between + A and Ls 1s compa- 
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rable with thermal velocities. lt 1s claimea, however, that the 
etfect of random initial velocities does not alter the conclusions 
only in that case the parameters of the virtual cathode should oe 
used. There are 5 fisures and 4 references: 1 soviet—-bloc and 3 non 
Soviet-bloc. The references to the English-language publications 
read as toliows: J.k. rierce: theory and aesign of electron beams, 
Van Nostrand, New York, #. wentzl, Z. angew. Phys.e, 1952, 4, 5, 94; 
I. Langmuir, Phys. HKev., 1429, 53, 6, 954. 


SUBMITTED: April 4, 1961 
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Universal terminal pontoon for a dredge pipeline. Rech.tranap. 18 
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Concerning Gel. Kornilov's article "Economic expediency of 
reservation netvorks in the electric power wupply of industrial 
enterprises, Elektrichestvo no,11182.84 WN '65. 
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HMBZHUYEV, S.F.; GLINSKIKH, Vee, starahly elektromekhanik; HMYASNIKOV, 
A.Ya,, elektromekhanik; MAZUROK, V.S. ene 


From the editor's mail, Avtom., telem. 1 aviaz' 4 no.1:4 
Ja '60, (MIRA 13:4) 


1. Machal'nik Aktyubinskoy distants14 91 lizatsii is 
Kazakhskoy dorogi (for Mezhuyev). 2. Sverttovaieys distnesick 
signalizatsii i svyazi Sverdlovskey dorogi (for Glinskikh). 

3e Grodnenskaya distantsiya Signalizatsii 1 svyazi Belorusskoy 
dorogi (for Myasnikov). 4, Starahiy inzhener royektno- 
konstruktorskogo byuro "Metallurgavtomatika" (for Mazurok). 

(Railroads—Commmnication systems ) 
(Railroad s——-Signaling) 
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MYASNIKOV, Boris Aleksandrovich; SHARPILO, P.N., reds; MEDNIKOVA, A.N., 
= tekhn. red. 


{Conscience of the regiment; essays about communists] Sovest' 

polka; ocherki o kowwunistakh, Moskva, Yoon. izd-vo Keva 

eborony SSSR, 1961, 94 p. (MIRa 14212) 
(Soldiers } 
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MYASNIKOV , B,K,, inzh.; VARVARIN, N.N., inzh. 
ek ARLE BLaaNT em 2" 
Reducing and simplifying technological specifications and 
standardisation papers, Sudostroenie 23 no.8:62 Ag '57. 
(MIRA 10:11) 
(Shipbui lding--Contracts and specif ications) 
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$/108/63/018/001/008/011 
D201/D308 


AUTHOR: Myasnikov, B.N. 


TITLE: A tunnel-diode relaxation oscillator with a wide 
range of pulse durations 


PERIODICAL: Radiotekhnika, v. 18, no. 1, 1963, 48-52 


TEXT: The author proposes an analytical-graphical method 
for calculating the pulse duration. By approximating the initial 
positive slope of the characteristic by a straight line and the next 
positive slope by an exponential, the tunnel diode may be replaced 
by two sequentially switched resistors shunted by the diode junction 
capacitance. This representation makes it easy to derive the pulse 
duration as a function of initial potential across the diode. Ex- 
perimental verification gave good agreement with theory. There are 
6 figures. 


ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotekhniki i 
elektrosvyazi im. A.S. Popova (Scientific and Tech-: 
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S/108/63/018/001/008/011 
A tunnel-diode relaxation ... D201/D308 


nical Society of Radio Engineering_and Electrical 
Communications imeni A.S. Popov) / Abstracter's 
note: Name of Association taken from first page of 
journal_7 


SUBMITTED: December 7, 1961 (initially) 
June 20, 1962 (after revision) 
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ACCESSION NR: APHO36600 5 /0108/64/019/005/0050/0036 
AUTHOR: Myasriitiov, B. Ne 


TITLE: Concerning one method of transient analysis of a delayed tunnel-diode 
relaxator with shaping line 


SOURCE: Radiotekhnika, v. 19, no. 5, 1964, 30-36 


TOPIC TAGS: tunnel diode, delay line, relaxation oscillator, monostable gener- 
ator 


ABSTRACT: The operation of the system is first analyzed under the assumption of 
zero loss, zero internal source resistance, and zero tunnel-diode capacitance. 
A chain of equations relating the currents and voltages during each reflection 
of the wave in the delay line is derived fram the line differential equations 
and is solved grnphically by the Bergerm method (L. Bergerm, Fran water hammer 
to discharges in electric circuits (Russ. "ransl.], Mashqiz, 1962). The can- 
ditions for the occurrence of relamtians and the dependence of the duration 
of the quasistable state m the initial and boundary conditions are obtained. 
_ The effect of ocbmic losses is then taken into account. Depending om the wave 
|__Tesistance W of the line, the system can ‘be used to shape pulses (small W) or 


‘ard | 
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ACCESSION NR: AP4038600 


as a variable delay element W 

Bree Gene Dias ol the tae ee eee ae, cae 
ASSOCIATION: None 

SUBMITTED: 20Jul62 

SUB CODE: EC 
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SOURCE CODE: UR/0020/66/171/005/ 1069/1071 | 
AUTHOR: Davydov, A. Ss. (Academician AN UkrSSR); Myasnikov, E. N. 


ORG: Institute of Physics, Acadeny of Sciences, UkrSSR (Institut fiziki Akademii ! 
nauk UkrSsR) 


“ACC NR: AP7002383 


TITLE: Absorption and dispersion of light upon formation of molecular excitons 
SOURCE: AN SSSR. Doklady, v. 171, no. 3, 1966, 1069-1071 


TOPIC TAGS: exciton absorption, light absorption, light dispersion, Green function, 
“Ptran interaction, refractive index, dielectric constant : 


SOTLACT: The authors investigated by the method of temperature retarded Green's ; 
sunetions the shape of the absorption bands and the dispersion of light when excitons’ 
are produced in three~-dimensional crystals. Account is taken of the interaction with 
«ie @coustical and optical Phonons. An expression is derived for the dielectric ! 
sensor in the region of exciton-absorption frequencies, and the components of this 
tensor are plotted for different temperatures. The dispersion of the refractive : 
index and of the attenuation coefficient are then determined. The results Show that 
«it low temperatures the absorption (the imaginary part of the dielectric constant) 

has a sharp maximum with & slight structure on the high- frequency Side. With in- 
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cipal maximum depends on the number of optical phonons present at the given tempera- 
“ure. With increasing interaction with the acoustic phonons, the short-wave part 
of the principal maximum broadens and becomes more asymmetric. The results are 
compared with those obtained by others. Orig. art. has: 2 figures and 7 formilas. 


SUB CODE: 20/ SUBM DATE: O9Sep66/ ORIG REF; 002/ OTH REF: 004 
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MY HOO) 
ANGELIWA, P., geroy Sotaialiaticheskogo Truda, laureat Stalinskoy premii; 
TSIMIDANOV, K.; MEL'NIK, Y.; Ae Ze: YEFREMOV, G.; BOGACH, M., 
geroy Soteialisticheskogo Truda: SIMOV, V., geroy Sotetalistiches- 
kogo Truda; PAVLOV, M.; ARONOV, L. 


Radio network for every machine-tractor station. Radio no.4:6-9 Ap '54, 
(MERA 7:4) 


1. Brigadir traktornoy brigady Staro-Beshevekoy NTS, Stalinskoy oblasti, 
deputat Verkhownogo Soveta SSSR (for angelina). 2, Direktor Staro- 
Beshevekoy K®S, Stalinskoy oblasti (for TSimidanov). 3. Sekretar' reyoue. 
nogo komiteta KPSS po sone Golobskoy MIS, Volynskoy oblasti (for Mel'nik). 
4, Direktor Isetskoy KTS, Tyumenskoy oblasti (for Myasnikov). 5. Direktor 
Pon'kinskoy MTS, Shadrinskogo rayona, Kurganskoy oblasti (for Yefremov). 


6. Direktor Kotovskoy MTS, Odesskoy oblasti (for Bogach). 7. Direktor 
Shestakovakoy MTS, Kirovogradskoy oblasti (for Abrosimov). 8. @lavnyy 
inzhener Upravleniya sel'skogo khoryaystva Stavropol'skogo kraya (for 
Pavlov). 9. Direktor Ol'ginskoy MTS, Poltavskogo Trayona, Omekoy obleasti 
(for 4ronov). (Radio) (Machine-tractor stations) 
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Natural Solid 
Fuels: Wirnins 
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Sov, Gennilij St-ticie, weroset tov mi h phere 
vedaroriexe nak], 1953, 45 (Uce' ni teety vere y. tol) 
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= . ai ey ve LOO 
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SC: fonthdy Liet a? 3 s+ Gura-a a le: sedan *, LC yer, 3 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135810019-2" 


CIA-RDP86-00513R001135810019-2 


$ Ol oa 


SST TST NTS 


ae . 
aes 
et 


MYASHIKOV, G.Y. 


cp fahes td WARES ACE SBEgt 
Youth working on the capital's construction projects. Gor.khoz. 
Mosk. 28 no.10:5-8 0 '54. (MLBA 7:11) 


1. Sekretar' Moskovskogo gorodskogo komiteta Vsesoyuznogo Leninakogo 


Kommunisticheskogo Soyuza Molodezhi. 
(Moscow--Building) (Building--Moscow) (Commniat Youth Tarn a) 
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MIASNIKOV, G. 


A record length snan suspension bridge fer a cableway. p. 272. (Inzenvrske 
Stavby, Yol. 5, No. 5, Nav 1957, Praha, Czechoslovakia) Be ie 


nar, 


SO: Monthly List of Egst. Eyronean Accessions (EEAL) IC, Vol. 6, No. %, Aug 1957. ‘nc:. 
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MZASNIKOV, G.V., starshiy prepodavatel! 


Synthesis of two-speed planetary slfhanisma, 
aoe, Iav.vys.ucheb. zav. ;mashinostr.no.l257-68 '63, 
aden 5) é Laan exact 2 


Fi Reget, tattiae.. oad 


Be Moskovakly gornyy institut. 
(Gearing) 
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MYASHIKOV , 1. 
Production conferences on livestock farms. Sov. profsoiuzy 3 
no.6:52-54 Je '55. (MERA 8:8) 


1. Predsedatel' rabochego komiteta profsoyuza Mitrofanovskogo 
sovkhoza, Chelyabinskoy oblasti. 
(Stock and stockbreeding) 
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ZAK, P.S.4 MYASNIKOV, I.A. 


eet SIPS ESTER PETES GE Er 3 ote. 
Precision of hole comelee with floating blades. Tekh.ugol.rash. 
n0.1: 34-37 *§8, (MIRA 12:8) 


1. Veesoyuznyy nauchno~-issledovatel 'skiy proyektno-tekinologiche-~ 
akiy inatitnt ugol'nogo sashinostroyeniya. 
(Machine-shop practice) 
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Category: USSR / Physical Chemistry - Photochemistry. Radiation 
Chemistry. Theory of the Photographic Process 


Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 30080 


Author : Myagnikoy J. A., Pshezhetskly 8S. Ya. 

Inst CAcademy of Sciences USSR 

Title : Desorption of Oxygen from ZnO by the Action of Light and Its Effect 
on Photoconductivity 


Orig Pub: Dokl. AN SSSR, 1954, 99, No 1, 125-128 


Abstract: Study of dark-conductivity and photoconductivity of ZnO, in vacuum 
and in the presence of O., has shown that 0, by becoming adsorbed 
at the surface of microcrystals of ZnO, due to capture of conductivity 
electrons, alters substantially its dark- und photoconductivity- On 
illumination of ZnO ther occurs, in the region of natural absorpition 
(3600 A), a considerable increase of conductivity in comparison with 
photoconductivity of ZnO in vacuum. It is shown, in the paper, that 
this effect is not associated with heating of ZnO and can be attri- 
puted only to a process of desorption of O under the influence of 


Card : 1/2 ae 
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BAKH, N.A., professor, doktor khimicheskikh nauk, redaktor; VERESHCHINSKIY, 
I.V., redaktor; DOLIS, P.I., redaktor; MYASNIKOV, I.A., redaktor; 
KISELRVA, A.A., tekhnicheskiy redaktor, sete simmer 


[Collection of papers on radiation cheaistry] Sbornik rabot po 
radiatesionnot khimii. Moskva, 1955. 262 p. (MLRA 8:11) 


1. Akadeniya nauk SSSR, 
(Radtation) 
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BARANOV, V.I.; VINOGRADOV, A.P., akademik, redaktor; MYASNIKOV, I.A. 


redaktor; STRUCHKOV,Yu.?., redaktor; MOSKVICHEVA, Pt Pettins - 
cheskiy redaktor. 


[Radiometry] Radiometriia. Moskva, Izd-vo Akademii nauk SSSR, 
1955. 327 p. (MLRA 8:12) 
(Radiation--Measurenent) 
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AF701597 TREASURE ISLAND BOOK REVIEW AID 794 - 8 
MYASNIKOV, I. A. and S. YA. PSHEZHETSKIY .Phye.-Chem. Institute im. 


° L. Ya. Karpov). 
DESORBTSIYA KISLORODA S OKISI TSINKA POD DEYSTVIYEM SVETA I 
VLIYANIYE YEYE NA FOTOPROVODIMOST' (Desorption of oxygen from 
zine oxide under the action of light and its effect on photo- 
conductivity). In Problemy kinetiki 1 kataliza (Problems of 
Kinetics and Catalysis), vol. 8. Izdatel'stvo Akademii Nauk 
SSSR, 1955. Section I: Effect of illumination on the adsorba- 
bility of solids. p. 34-39. 


At room temperature the conductivity of ZnO 1s extremely sensi- 
tive even to minute traces of oxygen. At an oxygen pressure of 
10-3 mm Kh, the conductivity of the ZnO-film decreases to half 
4ts original value in 30 min.{FPig. 5, p. 36). At 700-800°C, the 
effect of oxygen on the photoconductivity of ZnO is less pro- 
nounced. Oxygen can be removed from ZnO only by heating it 

in vacuo at 400-500°C. Fig. 1, (p. 34) shows an apparatus for 
measuring the conductivity and photoconductivity of ZnO; the 
conductivaty of ZnO is ustrated in Figs. 2, 3 {P. 3 rf 4, 5 
(p. 36), 6, 7 (p.-37), 9 and 10 (p. 38). Fig. 8,(p. 38) illus- 


trates an apparatus for i of the conductivity and 
, 1/2 
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AF701597 TREASURE ISLAND BOOK REVIEW AID 821 - S 


MYASNIKOV, I. A. and S. YA. PSHEZHETSKIY (Phy3ical Chemical Institute 
m. L. Ya. Karpov). 
ISSLEDOVANIYE SVYAZI MEZHDU KATALITICHESKIMI I POLUPROVODNIKOVYMI 
SVOYSTVAMI OKISI TSINKA (Study of the connection between the 
catalytic and semiconductor characteristics of zinc oxide). In 
Problemy kinetiki i kataliza (Problems of Kinetics and Catalysis), 
vol. 8. Izdatel'stvo Akademii Nauk SSSR, 1955. Section III: 
Connection between the electric conductivity and catalytic 
activity of semiconductors. p. 175-179. 


The electric conductivity and catalytic activity of ZnO in the 
dehydration of isopropyl alcohol was studied. A description of 
the experiments is given. An addition of 0.4 to 3% oxygen 
greatly affected the electrical conductivity. The dependence 
of electric conductivity of ZnO on temperature in an atmosphere 
of pure nitrogen and in an atmosphere of nitrogen containing 

3% oxygen 1s shown in Fig. 2 (p. 176). The yield of acetone 

at various reaction temperatures is shown in Fig. 3 (p. 177) 5 
Fig. 4 (p. 177) illustrates the dependence of the conductivity 
of ZnO on temperature. Results of experiments carried out in 
pure nitrogen and 7 No + 2.3% On are shown in Fig. 6 (p. 178) 
and Figs. 7 and 8 ( _ f79). Addition of 3% oxygen has a greater 


1/2 
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MYASNIKOV, A. I. and S. YA. PSHEZHETSKIY, Issledovaniye. . . AID 821-5 


effect on the electric conductivity than on the catalytic activity. 
The calculated activation energy of dehydrogenation of alcohoi tn 
a Ba roRen atmosphere is 48 kg.cal/mol. and in the presence of 
2.3%, 38 kg.calfmol. (Fig. 8, p. 179). Eight diagrams. No 


references given. 
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Myasnikov, I.A. 


aR ee a 

Connection of Cutalytic Activity of dine Sx_ie with 
its Elec Conductivity and Effect of Optic hadiation 
on these Properties (Svyaz' kataliticheskoy aktivnosti 
okisi tsinka s eye elektroprovodnost'yu 1 vliyaniye 
opticheskogo izlucheniya na eti svoystva) 


Izvestiya Akademii Nauk SS3R, Vol. Xx1, #2, pp 192- 
200, 1957, USSR , Seriya fizicheskaya 


In order to establish a quantitative relation between 
the catalytic activity of semiconductors and their 

elec conductivity an experimental investigation was 
carried out. The dehydrogenation reaction of isopropyl 
alcohol in a nitrogen flow on zinc oxide as a catalyzer 
(electronic semiconductor) with insignificant 
quantities of oxygen was studied, Oxygen pressure 
amounted to a few thousandths per cent of the partial 
pressure of the alcohol and nitrogen vapors, 


Oxygen, being adsorbed on zinc cxide, consideradly 
changes its elec conductivity By varying the oxygen 
Concentration, it was possible to change conductivity 
of the catalyzer in wide ranges 
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TITLE: Connection of Catalytic activity of Zinc Oxide with 
ita Elec Conductivity and Effect of Optic Radiation 
on these Properties (Svyaz kataliticneskoy aktivnogti 
okisi tsinka s eye elektroprovodn-vst' yu 1 viiyaniye 
opticheskogo izlucheniya na evi svoystva) 


During an investigation of this reaction With a thin 
layer of ZnO, it was found that the ch nge in elec 
conductivity of tnis layer is linearly related te 
the change of its Catalyti > activity The results 
are represented on Graph 2, where relative changes 
in the rate of dehydrogenation reaction are shown as 
ordinates plotted against relative changes in elec 
conductivity which are represented by abscissae 


The linearity of this correlation indicates that oxygen, 
being adsorbed chemically on égnO, inhibits the centers 
which cause catalytic activity and elec conductivity 

to the same degree 


The activated adsorption of OxXygen on snO was connected 
RASS ’ 

probably, with the origination of a surface compound 

of oxygen and irregular f:nterncdal) 16n of dn’ with 


Card 2/4 participaticn of a free lattice electron 
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Connection of Catalytic Activity i: dine %x:de with 
its Elec Conductivity and Effect .° ‘ptic «.dis:.ion 
on these Properties (Svyaz' katalilticneskcy ak -yn-std 
okisi tsinka s eye elektroprovodnost yu i vliyeniye 


opticheskogo izlucheniye na eti svoystva) 


A theoretical formula, 5, was derived which sncws that 
elec conductivity is inversely proportional to the 
square root of oxygen pressure. This dependence was 
verified by obtained experimental data. 


Other experiments were conducted with ultraviolet 
irradiation of zinc oxide in the regicn of internal 
absorption (3,600 f) in the presence of oxygen and 
alcohol vapor. The aim of this investigution was to 
clear up the activity of oxygen released from the 
zine oxide in respect to oxidation reaction. The 
reaction used was the reaction of oxidizing isopropyl 
alcohol on a thin layer of ZnO in a nitrogen flow and 
in the presence of small quantities of oxysen. The 
zinc oxide layer was irradiated by 2 PRK-2 tubes 
through filters with a transparency for light of 
3,600k savelength. An increase in conductivity of 
the ZnO layer was observed as shown in Fig 12. This 
Card 3/4 can apparently be explained by the fact that nignly 
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opticheskogo izlucheniya na eti svoystva) 


active oxygen, in respect to oxidation reaction, 18 
obtained with irradiation in the region of internal 
absorption. 


The mechanism of the transfer of light energy wnich 
is absorbed by the whole crystal Littice, to the 
surface centers on wnich oxyzen 18 adserbed, is 
apparently of the exciton type. 


2 figures , 2 oscillograms, 8 graphs and 1 table are 
included. There are 5 references, all of which are 
Slavic (Russian). 
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Shekhter L.N., Myasnikov I.A., and Pshezhetskiy S.Ya. 


Investigation of a connection between Luminescence, Catalytic 
and Adsorption Properties of "Self-activated" Crystale of 

ZnO and ZnS (Issledovaniye svyazi mezhdu lyuminestaentsiyey, 
kataliticheskimi i adsorbtsionnymi svoystvami "samoaktivirovan- 
nykh" kristallov Zn0 i ZnS) 


Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, 
Vol 21, #5, pp 664-666 (USSR) 


The connection between luminescent, catalytic and adsorption 
properties of thin films and highly dispersed powders of pure 
ZnO and 2nS was investigated. 


The process of catalytic dissociation of methanol on ZnO has 

a reducing effect on the catalyzer by increasing the concen- 
tration of surplus Zn on the surface, and changes correspond- 
ingly both the luminescence spectrum and catalytio activity. 
The quenching of Zn0-Zn and ZnS-Zn luminescence bande by oxygen 
and sulfur vapor respectively leads also to a reduction of 
catalytic activity. 
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TITLE: Investigation of a connection between Luminescence, Catalytic 
and Adsorption Properties of "Self-activatea" Crystalls of 
ZnO and Zn3 (Issledovaniye svyazi mezhdu lyuminestsentsiyey, 
kataliticheskini i adsorbtsionnyni svoystvani "sanoaktivirovan- 
nykh" kristallov ZnO i ZnS) 


When oxygen is adsorbed on 2n0, then both luminescence and 
electric conductivity are reduced. 


An effect of ultraviolet light from the region cf fundamental 
absorption manifests itself in the Photodesorption of oxrygen, 


Catalyzers-luminophorea Were also subjected to neutron irra- 
diation, 


A systen of Zn0.ZnS produced in a special way was atudied with 
respect to its luminescence and catalytic Properties, which 
differ from those of its components, 

The report was followed by a discussion, 

One Russian reference is cited. 
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Studying the relationship between electric conductivity, adsorption, 


and sensibilizing vroverties of zinc oxide. 


Part 1: Electronic 


phenomena in ZnO on adsorption of oxygen [with summary in English]. 


Zhur.f ig ,khin. 31 no.8:1721-1731 Ag '57. 


(MIRA 10:12) 


1. Piziko-khimicheskiy institut im. L.Ya.Karpova, Moskva. 


(Zine oxide--Electric properties) 


(Oxygen) (Adsorvtion) 
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Studying the relation between the electric conductivity and the 
sensibilizing properties of zinc oxide. Part 2: Electronic phenomena 
in ZnO associated with catalytic and photocatalytic processes in the 
gaseous phase [with summary in English]. Zhur.fiz.khia. 31 no.9: 
2005-2011 S '57. (MIRA 11:1) 


1.Fiziko-khimicheskiy institut im. L.Ya. Karpova, Moskva. 
(Zine oxide--Blectric properties) (Catalysis) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135810019-2" 


"APPROVED FOR RELEASE: 13/2001 


— - 
hicee a = 3 


Surface Processes or Undo ts Electric Contactivity in 
a Taped nn r ftengan ona. € Poyepic: sotrseree eubae wer ea. Rt 
On HYCrec AN AenUo Le Verirl : O (AE PbS SG fla Ay 


il yeye 
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pp. BAL - 647 (USSR) 


ALSTRACT: Tre electric conluntivity on Gp trick 
quartz carriers ani posseselr. 


neasured, Fron the expurit.cn 

of measurenent was c:rricd 

and that the expericerts t+o0% pluce 

val of fron 200 - 490°C -t an hytrocen pressure of fron 0.1 

to 1 mm Hg torr on corniitions of uilibriun anid non-e ;,uili- 
brium. It was observed tit re + tle chan ‘es of conductivity 
occur only at temperatures ancve 100°C while a chenosorption 
of hydro en on ZnO was noticed slreacy at -7u°C. Ato ow rise 

of temperature of from 10uU - JQOJ°C at constant hydro -en preusure 
the velocity of the reconstitution of tie equilibrius of con- 
ductivity increases while tne vine of evulliiviunm decrenses. 
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Atmosphere 


When an electric tise..r @ oF 
Berays is carried out 2 jules char 
tivity takes place, novwever, not in v.cuun., erect 138 
explained by an ionisation of nydro on atocs forind on tre 
semicond::ctor surface by ¢ e-osorption. Based on tre re ults 
obtained a reaction course in t ree steps dependent or erpe- 
rature is given. Fron a series af natnenatical cnlenl.t.o 
and tie comparison with the obtiined experivertsl tata oun be 
concluded that the present mecuanism of t ¢ inflsence cf hytro- 
gen on the electric conductivity of tie senicoswnetors enn be 
one of tie actully actin; mechan: sas. It is “non. otcer stated 
that the chemosor.tion of molecular hydrogen on nO orn probe 
ably tate place wit:out dis sociation town to ato.s wd at 
centers which are not tirectiy; sconie cted wit. free cleatrons. 
In tnis the nydroven molec HOMIE MePae. Sere 
Cord 2/3 nevative zinc ion t .% of » Of a Meate hes 
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Surface Processes on Zn0 and its Electric Conductivity in an Hydrogen 
Atmosphere 


conductivity is connected with a secondary process of 
dissociation of these surface compounds while the influence 
of admixtures can be explained by tne displacement of the 
equilibrium.There are 3 figures, 1 table and 11 references, 
4 of which are Soviet. 


ASSOCIATION: Fiziko~khimicheskiy institut im. L. Ya. Karpova, Moskva 
(Moscow Physico-Chemical Institute imeni L. Ya. Karpov) 


SUBMITTED: December 27, 1956 
AVAILABLE: Library of Congress 


1. Zinc oxides--Surface properties 2. Zine axides--Conductivity 
3. Zine films--Applications 4. Hydrogen--Applications 
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AUTHOR : Myasnikov, I. A. SOV /20-120-6-37/59 


TITLE: e Electric Conductivity of n-Semiconductors in tre Cage of 


Chemisorption of Atoms and Radicals (Elektroprovodnost ! n-pol - 
uprovodnikov pri khemosorbtsii atomov i radikalov) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 120, Nr 6, 
pp 1298 - 1301 (USSR) 


ABSTRACT: In the paper under review the influence of chemisorption of 
atoms and radicals upon the electric conductivity of electron 
semiconductors of the type ZnO. and T10, is investigated. The 


experiments were carried out with atomic hydrogen, nitrogen and 
with methylradicals which were produced in a quartz cell br 
photolysis of acetone vapors. The time function of the increase 
of conductivity (far from equilibrium) in tne chemisorption of 
atoms and that showing its reduction when no atoms are found in 
the domain under investigation well agrees with equations of 
the type Ao= k, [H] .t, 1/ Dos kt + const, where A o= 5-o 


holds and the following denotation is used: Gos conductivity 


Card 1/3 in a molecular gas. k, and k, the kinetic constants, [a] é the 
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The Electric Conductivity of n-Semiconductors in the SOV /20-120-6- 37,59 
Case of Chemisorption of Atoms and Radicals 


steady concentration of chemically sorbed atoms. These equations 
are associated with the ionization of the chemically sorbed 
atoms and with recombination. Above 300° the rate of growth 

of the conductivity is slowed down at a constant steady con- 
centration of the H-atoms in the investigated volume ‘he 
chemisorption of methyl radicals reduces the conductivity The 
evidence presented leads to the following conclusions: The 
chemisorption of atoms and of radicals with a subsequent 
ionisation proceeds with m activation energy considerably below 
that of the corresponding reactions with molecules. The contro: 
and the measurement of the conductivity of semiconductors in 
chemical reactions which proceed according to the radical 
mechanism are a convenient meth:d of determining atoms and 
radicals, of measuring their concentration and of investigating 
the. elementary Stages of the processes occurring on the surface 
in chemisorption and in catalysis, There are 3 figures and 5 
references, 4 of which are Soviet. 
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Case of Chemisorption of Atoms and Radicals 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physicochemi~al 
Institute imeni L. Ya. Karpov) 


PRESENTED: February 22, 1956, by V. A. Kargin, Member, Academy of Sciences, 
USSR 
SUBMITTED : February 5, 1958 


1. Semiconductors--Conductivity 2. Semiconductors--Properties 
3. Methyl radicals--Absorption 4. Methyl radicals-~Adsorption 
5. Atoms--Absorption 6. Atoms--Adsorption 
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AUTHOR: Myasnikov, I-A. SOV/76=33-11-33/47 
SS" 


TITLE: Investigation of the Intermediates of the Heterogeneous~- 
catalytic ch eas to the Method of Measuring the 
Blectrical Conductivity 


PERIODICAL: Gaay fizicheskoy khimii, 1959, Vol 33, Nr 11, pp 2564-2568 
(USSR 


ABSTRACT: The investigations of the author showed that in electronic 
semiconductors of the types ZnO and Ti0, the change in the 
conductivity by chemisorption in gas- of steam atmosphere 
occurs only above a certain temperature. According to data 
by Taylor (Ref 1) chemisorption of the hydrogen on ZnO can be 
observed already below -80 G. while a noticeable change in 
conductivity occurs only at temperatures above 70, 80 %. But, 
if a chemisorption of atomic hydrogen occurs, guch a change 
of conductivity can be observed already at -190 C (Ref 3). This 
a@ifference cannot be explained by the fact that in molecular 
hydrogen there is a weak linkage of the hydrogen atoms with 
the ZnO-surface, but by the fact that the hydrogen molecules 
(at low temperatures) do not dissociate into atoms. A 

Card 1/3 chemisorbed hydrogen molecule may, for example, adhere to 
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Investigation of the Intermediates of the gov /76-33-11-33/47 
Heterogeneous-catalytic Reaction According to the 
Method of Measuring the Electrical Conductivity 


the surface, because of a donor-acceptor linkage (which 
N.D.Sokolov (Ref 4) pointed out) causing the formation of 
instable compounds on the surface, but this must still be 
checked experimentally. The following was established by the 
experimental results on the change in the conductivity of 
ZnO-films due to chemisorption of hydrogen and nitrogen at 
irradiation with /"-rays and at various temperatures (Fig 1), 
at experiments with atomic hydrogen (Fig 2), with isopropanol 
(Fig 3), and with methyl radicals (formed from acetone) (Fig 4): 
the adsorption of atoms and radicals changes the electrical 
conductivity considerably more than does the adsorption of 
molecules. This phenomenon makes possible the detection of 
atoms and yadicalsyin various media and on the surface of 
sorbents and catalysts and thus also the elementary processes 
of heterogeneous catalytic reactions which take their course 
according to the radical mechanism may be studied. The strong 
change of the electronic structure of the surface of semi-~- 
conductors by the chemisorption of atoms and radicals also 
Card 2/3 causes a change in the work function of the electrons, because 
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this is in relation with the size of the binary electric layer 
in the surface. Therefore one may identify the atoms and 
radicals by measurement of the work function. There are 4 
figures and 4 references, 3 of which are Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya.Karpova, Moskva 


(Physico-chemical Institute imeni L.Ya. Karpov, Moscow) “ue 
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AUTHOR: Myasnikov, I. A- 3/076/60/034/02/020/044 
- BO10/B017 q 
TITLE: Electrical Conductivity of p-Semiconductors in a Chemisorption of 


Molecules, Atoms, and Radicals 
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 2, pp 395-404 (USSR) 


ABSTRACT: The experimental part of the present paper was made under the 
collaboration of the senior laboratory worker A. P. Sysoyevs. The 
experimental results available in publications show that chemi- 
sorption is a complex chemical process which takes place under 
formation of chemisorbed molecules, atoms, radicals, and ions which 
are apparently bound to various surface centers (such as cations, 
anions, and crystal defects). In this paper, the influence of chemi- 
sorption exercised by atoms and radicals on the electrical conduc- 
tivity of the p-semiconductors ZnO and Tid was investigated. The 
experiments were made with atomic hydrogen, nitrogen, and methyl 
radicals with the application of a silent electric discharge, or 
strong gauma radiation (about 1,000 r). The investigations were 
made in a continuous flow apparatus (Fig 1) and at temperatures of 
120 - 350°. The chemisorption of the atoms and radicals mentioned 
takes place at a considerably higher ionization (under format:.on 

Card 1/3 of positively and negatively charged particles) as compared with 
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the chemisorption of molecules. The degree of ionization of the 
latter is apparently determined by the degree of dissociation of 
the chemisorbed molecules into atoms. The activation energy of the 
fon formation in the chemisorption of hydrogen- and nitrogen atons 
and methyl radicals is in the range of 2-5 kcal whereas this value 
ig considerably higher for the corresponding molecules: Ho - 50 
kcal and 0, - 8 kcal. From N5 no ions are formed since apparently 
no chemisorptien takes place on ZnO and Ti02. Hydrocarbons change 
only little the conductivity, i.e. they do apparently not de- 
compose into radicals on chemisorption. A method which is based on 
measuring the conductivity in gemiconductors under conditions which 
lead to the formation of free atoms or radicals may be used for 
determining the latter as well aa for the study of heterogeneous 
catalytic reactions on semiconductor contacts. The observation made 
in the present paper on the formation of chemisorbed hydrogen atoms 
(formed ag intermediate products in the dehydrogenation reaction) 
may also be used for the investigation of heterogeneous catalytic 
reactions which take place under formation of radicals. Due to the 
results obtained in the present case the correctness of the method 
Card 2/3 by Zurman and Vedler (Ref 6) aust be doubted since it does not 
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AUTHORS: Myasnikov, i, A. and Bol'shun, Ye. V. 
TIT: Adsorption of Alkyl Radicals on Oxide Semiconductors 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 5,. 


pp. 1164-1167 


TEXT: In a previous paper (Ref. 1), the first-mentioned author has -shown 
that the adsorption of atoms and radicals on the surface of oxide-semi- 
conductor films, e.g., n-type ZnO, causes a change of the conductivity of 
the semiconductor. The present paper quantitatively investigated the re- 
lationship between the radical concentration and the ZnO conductivity. By 
means of a f[PK-2 (PRK-2) lamp, acetone vapor was photolyzed in a quartz 
cell having a mobile quartz frame, onto which the ZnO film (thickness about 
5 ») was applied. The partial presaure of acetone vapor amounted to 0.1 - 
100 mm Hg, the pressure of the inert gas (He, Ne, Ye) to 1 - 200 mm Hg. 
Temperature was 200 - 300 C. The distance between ZnO and the aperture, 
through which the photolytically generated CH, radicals entered, could be 


3 ae 


varied between 1+-15 om by means of the mobile frame. The difference 
Card 1/3 
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Ac = 0, - 5 was measured (o, = initial conductivity). 0 = const/¥n 3) ws 


obtained for o as a function of radical concentration n, 0 = const/ VI (5) 
as a function of the intensity I of the light absorbed. In Fige 2 the vali- 
dity of equation (5) is experimentally confirmed. When the partial pressure 
of acetone was constant, ZnO conductivity linearly increased with increas- 
ing pressure of neon. On the strength of these results the authors draw 

the conclusions that recombination processes and the reactivity of radicals 
and other free particles of various gases can be investigated by means of 
this method. Different alcohol radicals have different effects on the 
conductivity of the semiconductor, so that they can be identified in very 
low concentrations by means of the method described. The authors thank 
professor S. Ya. Pshezhetskiy for discussions. There are 4 figures and 

7 references: 2 Soviet, 4 US, and 1 German. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
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SUBMITPED: June 17, 1960 
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Legend to Fig. 2: ZnO conduc- 
tivity as a function of light 
intensity in the presence of 
photolyzed acetone; t = 3500 C; 
voeeana: 5 mm Hg. a) I =f(Ag), 
‘1: with increasing I, 2: with 
decreasing I; b) in a logarith- 
mic representation for two 


films of different thicknesses. 
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AUTHOR: Myasnikov, I. A. 
Titbe:  Semiconducting probes in investigation of radiation-che- 
mical processes 


vOURCE : Trudy II Vsesoyuznogo soveshchiniyn po ridiatesionnoy #«hi- 
mii. sd. by L. Go. Poluix. Moscow, Izd-vo AN Sook, Libe, 
639-702 : 


TEXT: ZnO n-type filas deposited on quirtz can be used to detect 
various gaseous products of radiolysis (radicals and ‘itoms) using 
the change in the electrical conductivity produced by chemisorption 
of these products on the films. Di.ferent syecies exert differnt 
effects on the electrical conductivity, e.g. ethyl radicals reduce 
the conductivity while hydrogen utoms increase it. sither the chinge 
of the conductivity or its initial rate of change can be use to 
detect radicals present, in wmounts down to 10 cm™’. hen ore than 
one radical is present, several different semiconductor films de- 

_ posited on the same quartz rod may be employed, euch of tnese se- 
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~Y 
4 Single film with several tyges of rmidicauis chemisorbed on Lbooan 
be heated gradually in « neatrul atmosphere and the conietivity 
recorded. reins on the COntustivity-tenperatire curve Pesreisent 
then partieular tyyes of cunters due to partleular radieaks and tive 
areas under the peaks reyPesent concentritions of these radicuis, 
fhe method deserived is in the initial develounent stage and ins 
been found tuo work only on guses. A Simole giucs test-cell contais- 
ing catalyzers ibove the irradiation area can re used to Lleatify 
the radicals and to Study their recombination roeesses. aber. 4 
3 figures. 
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AUTHOR: Myasnikov, I. A.; Bol'shun, Ye. V.; Gutman, E. Ye. 
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TITLE: Mechanism of radical adsorption on semiconductors and desorption 
of radicals from a hot wall. 


SOURCE: Kinetika i kataliz, v. 4, no. 6, 1963, 867-877 


TOPIC TAGS: zinc oxide, zinc oxide film, zinc oxide electric conductivity, 
electric conductivity kinetics, alkyl radical, radicai adsorption, radical 
chemisorption, radical desorption, hot wall emission, ketones photolysis, 


ketones pyrolysis, free radical, free radical reaction mechanism, free radical 
reaction kinetics 


ABSTRACT: The electric conductivity of ZnO films under stationary conditions 
and the kinetics of electric conductivity for chemisorption and desorption of 
alkyl radicals were investigated. The relationship of the disappearance of free 
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radicals in a g ven volume, the adsorption of radicals on the surface and the 
conductivity (sigma) of the film, based on the light intensity I and the pressure 
of the gas forming the radicals (concentration of molecules M) is shown: At 
low intensity and high film temperature (low radical concentration on the sur- 
face), the relationship is first order in the volume and on the surface (1) 
a~lI- {m] where a is Soe - At higher concentrations or intensities, rela- 
tionships (2) a ~ or (3) a~ 4 [mM] obtain, i.e., it is first order 
in the volume and. 2nd order on the surface, or vice versa (2), or it is second 
order in both locations (3). The kinetics of the conductivities of the film during 
adsorption and desorption of radicals, as derived from experimental data 
obtained by photolysis and pyrolysis of ketones, compare with these principles. 
A new variant of the method for determining relative concentration of radicals 
is proposed. This is based on measuring the starting rate of change of the 
electric conductivity (at the instant of radical appearance or at a change in 
their concentration). This determination can be conducted automatically in 
1-10 seconds. A new phenomenon was observed - the desorption of radicals, 


‘Card 2/3 


CIA-RDP86-00513R001135810019-2 


Steps acue seas, 1 
wey ee 


pe 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135810019-2" 


CIA-RDP86-00513R001135810019-2 _ 


Fees 


"APPROVED FOR RELEASE: 03/13/2004 


Bienes 


EEE Sea PF DIE 


ACCESSION NR: AP4008168 


On heating, from walls of a glass or quartz vessel in which the radicals were 
first found. "The authors thank Sr. laboratory worker A, P. Sy*soyeva who 
participated in the experimental part of the work," Orig. art. has: 8 figures 
and 20 equations. 
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Bffect of the adsorption of free radicals on the contact potential 
of n-semiconductors, Dokl. AN SSSR 152 no.3:647-650 S$ '63, 

(MIRA lé:1z) 
1. Fiziko-khimicheskiy institut im, L.Ya.Karpova, Predstavleno 
akademikom V.A.Karginym, 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135810019-2" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135810019-2 


a 


ae Paes - ce ee Rs a mn nN oe ae ae 


‘ ACCESSION NR: APLO34041 8/0020/64/155/006/1407/1410 


AUTHOR: Myasnikov, I. A. 
TITLE: Raddiolysis of hydrocarbons on a semiconductor adsorbent 
SOURCE: AN SSSR. Doklady*, v. 155, no. 6, 196%, 1407-1410 


TOPIC TAGS: radiolysis, hydrocarbon radiolysis, semiconductor, semicomluctor 
adsorbent, electroconductivity, electroconductivity increase, gamma irradiation, 
ayirogen, butane, isobutylene, zinc oxide, hydrogen adsorption, hydrogen desorption, 
adsorption rate, activation energy, allyl radical 


ABSTRACT: Accumulation of active particles on the adsorbent's surface ani ite 
charging (double electric layer) may be one of the basic causes which determine 
the influence of adsorbents on rate and direction of radiochemical heterogenous 
processes. Identification of some of these particles appearing during radiolysis 
on the adsorbent surface and their interaction with adsorbed molecules and the 
adsorbent at various temperatures and pressures ure attempted. The adsorbent, zino 
oxide wich 4g stable to ganma rays, was introduced in thin pellicles placed on 
quart: .«zporte into the test material: nydrogen, butane, feobutylene or neon. 
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The tests were conducted in sealed ampoules. Upon radiolysis, electroccnductivity 
of the zinc oxide indreased considerably with alll test compounds. Increase of 
butane pressure increased the radiolytic effect ‘in proportion to the pressure. So 
did liquid butane. Irradiation arrest led to the opposite effect and~reduced 
electroconductivity. 


alkyl radicais. “Tnese 
orption proceeds at 2 Keal/ 
» &t 6-8 kcal/mole Yor the alkyl 
Stack the surface faster and vhereby 
the latter act to reduce it, The summary rate of 
llicle 1a determined by the equation 


aT 2 : 
ies | {Hy} — Ks (3) [co], (3) 
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where K; and are kinetic constants depending upon temperature, e the concgntra- 
tion of conductivity electrons, H, the concentration of adsorbed 2 atoms, H,’ that 
of desorbed H atoms. The constant K, characterizing the rate of the first procesa 
depends upon adsorption and irradiation rates (reaction rate), Ko, characterizing 
the reverse process, only upon temperature. These constants are tabulated for the 
various test materials, some at various pressures. Isobutylene showed the highest 
reactivity as regards the hydrogen atoms, "A. P. Cy*soeva took part in tue experi- 
mental part of thie work." Orig. art. has: 3 figures, 4 fommias and 1 table. 
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eM Pp ye: he henge’: { 
e porous ‘films “on “chemisorption of: free « 
“atoms (H) ‘decreased with. increasing film thickness 
ce tain critical. value’ ‘of. thickness. - ‘The. change. in, 5 
ption of: active molecules: (02°, Hig i ‘was. found: 
film. thickness ,~ The. ‘relationship. ‘between: ‘the: 
8. Of. ‘the: porous: “semiconductor. ‘films in the: 
“Le governed by their. lifetine: ‘Anside- ‘the. 
eee miniature ‘device. combining tine: oxide: thin: 
ha Zine oxide tablet (erg., 1 mm. thick) in a” “quartz 
} ly ‘compensated circuit. ‘constituted. ‘a: ‘combination. 
: nly to free radicals or atoms. —A similar device: 
e@ made™ Of two: nonporous ‘gemiconductor - +hin= ‘films. Separate: 
-Membrane® ‘permeable: only to free radicals. in: order to’ study. 
} the films. on -the. electrical. ‘and. optical” properties. of: 
“<The combination: “probe. might: be. useful for the> ‘gtuay. 
nana 20f* photolysis, - radiolyais,: Cracking, ‘and. chemical 
V which free radicala: ‘and: active: molecules. Are: -PEoduced 
se Orig. art. hast. <3 figures. z 
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TITLE: Study of intermediate activated particlés in gaseous chemical reactions by the 
method of ‘semiconductor probes 
* SOURCE: Zhurnal fizicheakoy khimii, v. 39, no. 10, 1965, 2376-2379 


- TOPIC TAGS: ethylene, free radical, hydrogen, semiconductor device, zinc oxide, 
photolysis , partit Metrituken , week nee (ier ; 


ABSTRACT: In order to develop the semiconductor probe technique, a study was made of a 
chemical process involving the appearance of two types of intermediate activated particles 
in the reaction zone: alkyl radicals and hydrogen atoms. The model reaction chosen was 


the photochemical decomposition of ethylene./ It was possible to detect a lack of uniformity | 


_ in the distribution of the concentrations of atoms and radicals in the volume of the reaction 
: vessel; this was due to the different mobilities and reactivities of these particles. It is 
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: natural to assume that this nonuniformity should lead to a nonuniform distribution in the 
-~ xeaction veasel of the molecular reaction products as well. The use of the method of semi- 
’ ‘conductor probes makes it possible not only to detect the presence of atoms and radicals 
_.. in the reaction zone, but also to follow the processes of generation and disappearance of 
. ithe . particles, their conversions, and the changes in the concentrations of the atoms and 
. radical in the course of a chemical reaction. Orig. art. has: 3 figures and 3 formulas. 
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TITLE: Study of the recombination of hydrogen atoms by methods of calorimetry, dif- 
fusion, and semiconductor probes ate 


1 souRCE: Kinetika i kataliz, v. 7, no. 2, 1966, 196-201 
TOPIC TAGS: hydrogen, atom recombination, recombination coefficient 


ABSTRACT: The use of semiconductor films as probes in the determination of absolute 
coefficients of heterogeneous*kecombination of hydrogen atoms by Smith's diffusion 
method (W, V: Smith, J. Chem. Phys. 11, 120, 1943) is described. The results obtain- | 
ed are compared with meacurements made by calorimetric and Wrede methods, of the rela-| . 
tive. concentrations. of hydrogen atoms along the surface of a.cylinder. Values of re- 
combination coefficients of atomic hydrogen on glass (obtained by the method of semi- 
conductor probes, calorimetry ,. and the Wrede diffusion method) are compared. The 

data show that the disappearance of free hydrogen atoms under the given conditions 
takes place at the walls of the vessel and on the surface of the film in conformity 
with the first-order law. The experimental part of the work was performed and evaluat 
ed in the laboratory of S. Ya. Pehezhetskiy, for which the authors thank the entire 
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